Laminarin, a soluble beta-glucan, inhibits macrophage phagocytosis of zymosan but has no effect on lipopolysaccharide mediated augmentation of phagocytosis.
Phagocytosis is a fundamental aspect of innate resistance against microbes, including fungi. In this study we investigated the significance of beta-glucan on the surfaces of zymosan particles, derived from Saccharomyces cerevisiae, during phagocytosis by RAW 264.7 macrophages. Phagocytosis was assessed in vitro by macrophage exposure to zymosan particles followed by cell staining and light microscopy. Macrophage ingestion of zymosan was dependent on cellular recognition of the particles' beta-glucans since laminarin, a soluble beta-glucan, inhibited phagocytosis in a concentration dependent manner when added to cell cultures. In contrast, the presence of another carbohydrate, mannan, had no effect on zymosan phagocytosis by cells. In addition we showed that LPS and dexamethasone had opposing effects on phagocytosis of zymosan. LPS significantly augmented ingestion while in contrast dexamethasone, like laminarin, suppressed it. The LPS-enhanced ingestion of zymosan was insensitive to the presence of laminarin in cell cultures, however dexamethasone partially ameliorated the effects of LPS on phagocytosis. Our findings confirm beta-glucan as an important ligand identified by macrophages and required for zymosan phagocytosis in naïve cells, but not in cells previously exposed to LPS.